through a femtoliter observation volume. These data reveal subpopulations of biomolecules, subpopulations of molecules of different conformations, and transitions between different conformations.
High sensitivity, high time resolution, and the ability of TCSPC to obtain multiple biomedically relevant parameters from a single measurement have led to a variety of clinical applications. These range from fluorescence lifetime measurements on the spatial scale of single cells, to imaging of millimeter-and centimetersize areas, to diffuse optical imaging techniques that reveal biochemical information from deep inside living tissue.
The complexity of these applications has, however, also created a problem: Understanding advanced TCSPC requires complex, almost magical, thinking, and a solid understanding not only of the TCSPC technique but also of modern microscopy techniques and other optical methods. There is a similar situation in J.K. Rowling's Harry Potter stories (I recommend them as supplementary literature): There are people who can do magic (witches and wizards) and normal people (Muggles) who cannot understand or even see magic when it happens. But there is hope: Hermione Granger was Muggle-born and became the best of her year at Hogwarts.
This book should be considered a continuation of W. Becker, Advanced Time-Correlated Single Photon Counting Techniques, Springer (2005) . It is an attempt to spread the ideas of advanced time-resolved optical techniques more widely in the scientific community. It contains both chapters about the basics of multidimensional TCSPC and about applications in biology and medicine. The chapters are written by an originator of the technique and by successful users. Our hope is that this combination helps potential users better understand the technique, its various implementations, and encourages its adoption in their own research.
